1
1-phenyl-3-methylpyridoimidazolium iodide was prepared following a literature procedure. 2 4-trifluoromethylphenyl isocyanide was prepared by formylation of 4-trifluoromethylaniline, followed by dehydration with POCl3. F NMR spectra were recorded at room temperature using a JEOL ECA-500 or ECA-600 NMR spectrometer. UV-vis absorption spectra were recorded in dichloromethane in screw-capped 1 cm quartz cuvettes using an Agilent Carey 8454 UV-vis spectrophotometer. Steady-state emission and excitation spectra were recorded using a Horiba FluoroMax-4 spectrofluorometer. To exclude air, samples for solution emission spectra were prepared in a nitrogen-filled glove-box using dry, deoxygenated solvents, and thin-film PMMA samples were kept under nitrogen until immediately before measurement. Samples for solution emission were housed in 1 cm quartz cuvettes with septum-sealed screw caps, and samples for low-temperature emission were contained in a custom quartz EPR tube with high-vacuum valve and immersed in liquid nitrogen using a finger Dewar. Emission quantum yields in solution were determined relative to a standard of quinine sulfate in 0.05 M sulfuric acid, which has a reported fluorescence quantum yield (ΦF) of 0.52. 4 The quantum yields of complexes doped into poly(methyl methacrylate) (PMMA) thin films were recorded using a Spectralon-coated integrating sphere. Phosphorescence lifetimes were measured on a Horiba DeltaFlex Lifetime System, using 330 nm excitation. Cyclic voltammetry (CV) experiments were performed with a CH Instruments 602E potentiostat using a three-electrode system in a nitrogen-filled glove-box. A 3 mm diameter glassy-carbon electrode, Pt wire, and silver wire were used as working electrode, counter electrode, and pseudoreference electrode, respectively. Measurements were carried out in acetonitrile solution with 0.1 M TBAPF6 as a supporting electrolyte at scan rate of 0.1 V/s. Ferrocene was used as an internal standard, and potentials were referenced to the ferrocene/ferrocenium couple.
PMMA film fabrication.
A solution of PMMA (98 mg, 35 kDa) in dichloromethane (1.0 mL) was stirred at room temperature in a nitrogen-filled glove-box. Then, the respective iridium complex (2 mg, 2 wt. %) was added to the solution and stirred. The resulting solution was drop coated on a quartz substrate and dried at room temperature overnight.
Synthesis
Synthesis of [Ir(pmp)2(μ-Cl)]2 (1c). Silver(I) oxide (113 mg, 0.49 mmol), 1-phenyl-3-methylpyridoimidazolium iodide (132 mg, 0.39 mmol) and IrCl3·xH2O (58 mg, 0.19 mmol) were dissolved in 5 mL of 2-ethoxyethanol under N2. The reaction mixture was stirred and heated at 120 ° C for 24 h under N2 while protected from light. The reaction mixture was cooled S3 to room temperature and concentrated under reduced pressure. Flash column chromatography on Celite using CH2Cl2 as the eluent was performed to remove the silver(I) salts. A brown oil was obtained, and addition of hexane gave a brown solid. It was further purified by flash column chromatography on silica gel using CH2Cl2/MeOH as the eluent. The tris-Ir(pmp)3 was eluted with CH2Cl2 and then remaining crude product containing Ir dimer was eluted with CH2Cl2/MeOH. The dark-brown crude product was used without further purification. Yield: 9.2% (45 mg, 0.035 mmol). )(Cl) (2a-2c) was dissolved in a minimum amount of CH2Cl2 and combined with excess propylamine. The resulting reaction mixture was stirred at room temperature for 4 d. The resulting solution was washed with water and organic layer was collected. The collected CH2Cl2 layer was passed through MgSO4. The crude product was purified by flash short column chromatography on silica using CH2Cl2 as the eluent and further purified by recrystallization from CH2Cl2/hexane.
Synthesis of Ir

Ir(pmi)2(CNH(Ar
CF3
)NHPr) (3a). Prepared by the general procedure using 100 mg (0.14 S4 mmol) of Ir(pmi)2(CNAr CF3 )(Cl) (2a) and propylamine (3 mL) with a reaction time of 4 d. The crude product was purified by flash chromatography on a short column of silica using CH2Cl2 as the eluent and further purified by recrystallization from CH2Cl2/hexane to give an off-white solid. Yield: 49% (51 mg, 0.069 mmol). 
Ir(pmb)2(CNH(Ar
CF3
)NHPr) (3b). Prepared by the general procedure using 80 mg (0.098 mmol) of Ir(pmb)2(CNAr CF3 )(Cl) (2b) and propylamine (3 mL) with a reaction time of 4 d. The crude product was purified by flash chromatography on a short column of silica using CH2Cl2 as the eluent and further purified by recrystallization from CH2Cl2/hexane to give an off-white solid. Yield: 86% (70 mg, 0.084 mmol). 
Ir(pmp)2(CNH(Ar
CF3
)NHPr) (3c). Prepared by the general procedure using 30 mg (0.035 mmol) of Ir(pmb)2(CNAr CF3 )(Cl) (2c) and propylamine (1.2 mL) with a reaction time of 4 d. The crude product was purified by flash chromatography on a short column of silica using CH2Cl2 as the eluent and further purified by recrystallization from CH2Cl2/hexane to give an off-white solid. Yield: 49% (14 mg, 0.017 mmol). X-ray Crystallography Details. Single crystals were grown by vapor diffusion of hexane into concentrated CH2Cl2 solutions. Crystals were mounted on a Bruker Apex II three-circle S5 diffractometer using MoKα radiation (λ = 0.71073 Å). The data was collected at 123(2) K and was processed and refined within the APEXII software. Structures were solved by intrinsic phasing in SHELXT and refined by standard difference Fourier techniques in the program SHELXL. 5 Hydrogen atoms were placed in calculated positions using the standard riding model and refined isotropically; all non-hydrogen atoms were refined anisotropically. The crystals of both 3a and 3b were prone to desolvation upon removing from the mother liquor. As a result, both structures had large solvent-accessible voids that were excluded from the refinement via the SQUEEZE function in PLATON. 6 In addition, the desolvation caused some fracturing of the crystals, leading to some non-merohedral twinning that couldn't be resolved. As a result, Level A and B checkCIF alerts are noted in both structures, attributed to positive residual electron density near the Ir, and low C-C bond precision. CCDC 1879106 (3a), 1879107 (3b) contain the supplementary crystallographic data for this paper. These data are provided free of charge by the Cambridge Crystallographic Data Centre. Crystallographic details are summarized in Table S1 .
Computational Details. Geometry optimizations for the singlet (ground state) and triplet (T1 excited state) states of 3a-Me were performed in the gas phase at the MN15L level employing Gaussian16. The 6-311G* basis set was used for C, H, N, and F, the SDD basis set with effective core potential (ECP) was used for Ir. Optimized geometries at both states matched well with the crystal structure. Vibrational frequency calculations verified the nature of the stationary points, indicating that both the singlet and triplet structures were minima on the potential energy surface. Spin density plots were computed by Multiwfn based on the 3a-Me triplet state wavefunction. 7 Optimized Cartesian coordinates are listed in Tables S2 and S3.   S6   Table S1 . Crystallographic summary for 3a and 3b. Figure S7 .
13
C NMR spectrum of 3b, recorded in dmso-d6 at 151 MHz. Point group = C1
Number of imaginary frequencies = 0 Total electronic energy with ZPE = -1851.16030 a.u.
